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(54) Automatic transmission oil compositions 



(57) A lubricating oil composition suitable for use in automative transmissions of an automatic type is disclosed. The 
oil, mineral or synthetic, is combined with specified amounts of C 2 - C 10 monoolefine polymers and methacrylic acid 
ester copolymers of C-i - C 18 saturated aliphatic monovalent alcohols, whereby viscosity/temperature characteristics 
and shear stability in particular are greatly improved. 
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Formulae in the printed specification were reproduced from drawings submitted after the date of filing, in accordance with Rule 
20(14) of the Patent;- Rules 1982. 
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60 CH, - C " lB ' ] 

X 

where R, and R, are a hydrogen atom or a methyl group, R, is an alkylene group of 2-18 carbon atoms, n 
65 i s an integer of 0 to 1, and X is an amine moiety or heterocyclic moiety containing 1 - 2 nitrogen atoms 
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SPECIFICATION 

Automatic transmission oil compositions 

5 This invention relates to automatic transmission oil compositions. 

An automatic transmission in an automobile is a mechanism designed to make automatic setting of 
torque ratios according to the speed of travel and the amount of load. This mechanism comprises a 
torque converter, a multiplate clutch/planetary gear and an oil pressure regulator that are all lubricated 
by a common transmission oil. The oil pressure regulator detects delicate changes in the car speed and 

10 load, thereby controlling the overall operation of the transmission. The oil in the torque converter and 
clutch-gear sections is subjected to severe shear which tends to break off the molecules of the high mo- 
lecular viscosity index improver that is present in the oil, resulting in reduced oil viscosity .This must be 
suppressed to prevent deteriorated lubrication and reduced oil pressure leading to unstable operation of 
the transmission system. Subjection of the transmission oil to severer shear is anticipated by the intro- 

15 duction of a continuously variable transmission (CVJ) which outdates the conventional automatic trans- 15 
missions. A keen demand is therefore called for an improved lubricating oil which qualifies the 
requirements of all types of automative transmission and which is in particular capable of holding a vis- 
cosity decline below 10% with respect to fresh oil under varying operating conditions. 

Ordinarily, transmission oils are used commonly throughout all seasons from cold to hot environment 

20 and therefore should desirably be least susceptible to changes in viscosity with temperature and less 
viscous at lower temperature. Too low viscosity with elevated temperature would fail to build sufficient 
oil pressure, and conversely too high viscosity with low temperature would lose oil fluidity. With this in 
view, the transmission oil should normally have a viscosity of above 7 cSt at 100°C and below 50,000 cp 
at -40 : C. 

25 Automatic transmission oil compositions in conventional use typically comprise mineral oils or syn- 
thetic oils blended with a viscosity index improver such as methacrylic acid ester copolymers and sty- 
rene ester copolymers. While these transmission oils are satisfactory in viscosity-temperature 
characteristics and low temperature fluidity, they have much to be improved with respect to viscosity 
against mechanical shear. This problem could be coped with, as appears obvious to one skilled in the art 
30 by reducing the average molecular weight of the aforesaid viscosity index improvers. However, such ap- 
proach is impracticable where high shear stability is required. 

The present invention seeks to provide an improved automatic transmission oil composition which has 
excellent viscosity-temperature characteristics and sufficient low temperature fluidity and which in partic- 
ular exhibits high shear stability. 
35 This object is achieved by the provision of an automatic transmission oil composition which comprises 
a lubricating base oil having a viscosity of 1.5-5.0 cSt at 100°C, (I) a homopolymer or copolymer of mono 
olefins having a carbon number of 2 -10 and an average molecular weight of 1,000-10,000 and (II) one or 
more copolymers having an average molecular weight of 5,000 -50,000 and selected from the group of 
copolymers (a) of two or more methacrylic acid esters of the formula 
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CH ; 

CH ? - C — [Al 

45 COOR, 

where R- is an alkyl group of 1-18 carbon atoms, 
-and the group of copolymers (b) of one or more methacrylic acid esters of formula [A] and one or more 
nitrogen-containing monomers of the formula 

50,. r : . 

CH, = C •- lB1 

COO— (R,) ,.X 55 

55 
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50 
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and 0 -2 oxygen atoms, said homopolymer or copolymer [I] and said copolymers [II] being added in 
amounts of 1 -15 weight % and 1 -5 weight %, respectively, based on the total composition. 

It has now thus been found that the desired properties of the transmission oil according to the inven- 
tion are brought out by the co-presence of specific olefin polymers or copolymers of relatively low mo- 
5 lecular weight and 2-10 carbon atoms and specific methacrylic acid ester copolymers derived from 5 
saturated aliphatic monovalent alcohols of relatively low molecular weight and 1-18 carbon atoms, or 
copolymers of methacrylic acid esters and nitrogen-containing monomers. 

The term "lubricating base oil" as used herein includes both mineral and synthetic oils having a vis- 
cosity in the range of 1.5-5.0 cSt at 100°C. Either oil may be used alone, or mixtures of two or more of 
10 these oils may also be used in which case the viscosity at 100°C is 1.5-50 cSt. Typical examples of such 10 
mineral base oil include Pale 70, SAE 10, SAE 20, SAE 30, SAE 50, bright stock and cylinder stock, and 1- 
decene oligomers (viscosity 2.0-50 cSt at 10°C), diestes (di-2-ethylhexylsebacate, dioctyladipate, dioctyl- 
dodecanoate and the like), polyol esters (pentaerythritol tetraoleate, trimethylolpropane tripelargonate 
and the like). 

15 Component (I) according to the invention is a homopolymer or copolymer resulting from the polymeri- 15 
zation of C 2 -C 1C olefins which include ethylene, propylene, 1-butene, isobutylene, 2-butene, 1-octene and 
1-decene. Preferred polymers are polypropylene, polyisobutylene and 1-butene/isobutylene copolymer. 
Suitable average molecular weights are 1,000-10,000, but the range of 2,000-3,000 is preferred. 
Component (II) according to the invention is one or more copolymers having an average molecular 
20 weight of 5,000-50,000 selected from the group of the following Copolymer (a) and Copolymer (b). 20 
Compound (a) is two or more copolymers of< methacrylic acid esters of the formula 

CH 3 

25 CH 2 - C —[A] 25 

COOR, 

where R, is an alkyl group of 1-18 carbon atoms. 
30 Examples of Copolymer (a) are methylmethacrylate, ethylmethacrylate, propylmethacrylate, butylme- 30 
thacrylate, pentylmethacrylate, hexylmethacrylate, heptylmethacrylate, octylmethacrylate, nonylmethacry- 
late, decylmethacrylate, undecylmethacrylate, dodecylmethacrylate, tridecylmethacrylate, 
tetradecylmethacrylate, pentadecylmethacrylate, hexadecylmethacrylate, heptadecylmethacryiate and oc- 
tadecylmethacrylate. 

35 The amount of Component (I) to be added to the lubricating base oil is 1-15 weight percent and prefer- 35 
ably 5-12 weight precent based on the total composition. 

Copolymer (b) is a copolymer of one or more methacrylic acid esters of formula [A] and one or more 
nitrogen-containing monomers of the formula 



40 R 2 

CH, = C ....[B] 
COO — (R 3 ) — n X 

45 

CH ? =C ....[B'J 
50 X 



60 anilino group ( £^-nh- ) , 
toluidino group ( ^7^~ NH ~ ) 
ch 3 
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where R 2 and R 4 are a hydrogen atom or a methyl group, R 3 is an alkylene group of 2-18 carbon atoms, 
n is an integer of 0 to 1, and X is an amine moiety or heterocyclic moiety containing 1-2 nitrogen atoms 
and 0-2 oxygen atoms. 

55 Alkylene group R :i includes those of ethylene, propylene, butylene, hexylene, octylene, decylene, dode- 55 
cylene, tetradecylene, hexadecylene and octadecylene. 

Amine or heterocyclic moieties X includes groups of dimethylamino, diethylamino, dipropylamino, di- 
butylamino and further 



60 



THIS PAGE BlA&iK (uspto) 



3 



GB 2 161 828 A 



3 



20 



25 



35 



40 



CH ^ 



xylidino group ( ^J-NH- ), 
CH 3 



benzoylamino group ( ^~^conh- ) , 



pyrrolidono group ( ^ 
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imidazolino group { > J - >/ 

N ' 
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acetylarnino group < ch 3 CONH- ) , * 



•;0 morpholino group < O ^N- ) , 

NH i 

pyrrolyl group ( ((^^- J ' f 
pyrrolino group ( | ^N- ) , 
pyridyl group c ^-j- ) , 
methylpyridyl group ( H3C-M ) , 



pyrrolidinyl group ( ^A^ ^ , § | 

I H J 

piperidinyl group f ) » ^ 

quinoly! group ( C^X3~* )f 

H . j 

pyrrolidonyl group ( / \^ ° ) 30 



pyrazino group (f -i- ) and the like. -if 

Nitrogen-containing monomers of formula IB] or [B'j include ,.|| 
morpholinoethylmethacrylate, 



45 



CH 3 

45 / 

\ 1 — \ 4 

COOCH 2 CH ? -N O M 

50 ' "I 

L diethylaminoethylmethacrylate, I ;-|f 

/«. i 

/ 55 m 

55 CH ? = C 

\lOOCH ? CH,--N(C ? H 6 ) 7 

2-methyl-5-vinylpyridine, ( ( 

CH_ = CH , 

2 • if p 

$ 
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N-vinylpyrrolidone CH 3 =CH 



and mixtures thereof. 

Copolymer (b) is obtained from the copolymerization of methacrylic acid esters of formula [A] and ni- 
trogen-containing monomers of formula [B] or (B'J. The molar ratio of methacrylic acid ester to nitrogen- 
containing monomer is optional, normally about 80 : 20-95 : 5. 

10 The average molecular weight of Component (II) is suitably in the range of 5,000-50,000 and preferably 10 
in the range of 10,000-30,000. The amount of Component {II) to be added to the lubricating base oil is 1-5 . 
weight %, preferably 2-3 weight % based on the total composition. 

There may be used other additives such as metallic cleaning agents such as sulfonates, phenates, car- 
boxylates, salicylates and the like derived from alkali earth metals; ash-free dispersants such as alkenyl 

15 succinimides, alkyl benzylamines and the like; antioxidants such as alkyl or aryl zinc dithiophosphates, 15 
hindered phenols, aromatic amines and the like; extreme pressure agents such as sulfate olefins, sulfate 
esters, phosphate esters, phosphite esters and the like; oiliness improvers/friction reducers such as ali- 
phatic acids, their salts and esters, higher alcohols, acid phosphate esters, amines and the like; rust pre- 
ventives; and defoamers. 

20 The invention will be further described by way of the following examples. 20 

Example 1 

Oil Composition wt % 

25 Base oil: 25 
refined mineral oil (3 cSt <@ 100°C) 82.0 
Component (I): 

polybutene (average molecular \ 
weight 2,500) v/ " ' 8.0 

30 Component (II): 30 
methacrylic acid ester 
copolymer of C, -C 1S saturated \ ;! 

aliphatic monovalent alcohol 

(average molecular weight 20,000) 3.0 
35 Additives: 35 
Package of cleaning dispersant, antioxidant 
and friction reducer 7.0 



40 

40 Example 2 

Oil Composition wt % 

Base oil: 

refined mineral oil (3.5 cSt (fi. 100'C) 84.0 
45 Component (I): 

polyisobutylene (average molecular 

weight 8,000) 6.0 
Component (II): 
methacrylic acid ester 
50 copolymer of C -C 16 saturated 
aliphatic monovalent alcohol 

(average molecular weight 20,000) 3.0 
Additives: 

Package of cleaning dispersant, antioxidant 
55 and friction reducer 7.0 55 
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Example 3 

Oil Composition wt % 

ou 



Base oil: 

refined mineral oil (3 cSt Cn> 100'C) 81.0 
Component (I) 

polybutene (average molecular 
65 weight 8,000) 6.0 
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Component (11): 
methacrylic acid ester 
copolymer of C -C :E saturated 
aliphatic monovalent alcohol 
5 (average molecular weight 10,000) 4.0 
Additives: 

Package of cleaning dispersant, antioxidant 
and friction reducer 

10 

Example 4 
OH Composition 

Base oil : 

15 refined mineral oil {3 cSt (a 100 C C) 
Component (I): 

polybutene (average molecular 

weight 8,000) 

Component (II): 
20 copolymer of methacrylic acid ester of 

C ; -C ie saturated aliphatic monovalent 

alcohol and N-vinylpryrolidone 

(average molecular weight 30,000; 

N-vinylpyrrolidone contents about 10 mol %) 
25 Additives: 

Package of cleaning dispersant, antioxidant 

and friction reducer 



82.8 
8.0 

2.2 
7.0 



30 Example 5 

Oil Composition wf 0/0 

Base oil: 

refined mineral oil (3 cSt <$i 100°C) 82.0 
35 Component 

polybutene (average molecular 

weight 2,500) 8.0 
Component (II): 

copolymer of methacrylic acid ester of 
40 C -C 16 saturated aliphatic monovalent 

alcohol and morpholinoethylmethacrylate 
(average molecular weight 20,000; 
morpholinoethylmethacrylate contents 

about 5 mol %) 3.0 
45 Additives: 

Package of cleaning dispersant, antioxidant 

and friction reducer 7.0 



50- Comparing Example 1 

Oil Composition wt % 

Base oil: 

refined mineral oil (4.3 cSt (h 100 ,J C) 83.0 
55 Component (II): 

methacrylic acid ester 
copolymer of C -C, ( . saturated 
aliphatic monovalent alcohol 

(average molecular weight 20,000) 10.0 
60 Additives: 

Package of cleaning dispersant, antioxidant 

and friction reducer 7.0 
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Comparing Example 2 

Oil Composition ° /o 
Base oil: 

refined mineral oil (4.3 cSt @ 100°C) 80.0 5 

Component (II): 
methacrylic acid ester 
copolymer of -C 18 saturated 
aliphatic monovalent alcohol 

(average molecular weight 10,000) 13.0 10 

Additives: 

Package of cleaning dispersant, antioxidant 

and friction reducer 70 



Comparing Example 3 
Oil Composition 



15 

wt % 



Base oil: 

refined mineral oil (3 cSt @ 100°C) 80.7 20 

Component (1): 

polybutene (average molecular 

weight 2,500) 120 
Component (II): 

methacrylic acid ester 25 
copolymer of C, -C 18 saturated 
aliphatic monovalent alcohol 

(average molecular weight 10,000) 0.3* 
Additives: 

Package of cleaning dispersant, antioxidant 30 
and friction reducer 70 
* used as pour point reducer. 
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Comparing Example 4 35 
Oil Composition wt % 

Base oil: 

refined mineral oil (3.5 cSt @ 100°C) 82.7 
Component (I): 



10.0 



polyisobutylene (average molecular 
weight 8,000) 
Component (II): 
methacrylic acid ester 
45 copolymer of C, -C 18 saturated 
aliphatic monovalent alcohol 

(average molecular weight 20,000) 0-3 
Additives: 

Package of cleaning dispersant, antioxidant 
50 and friction reducer 

* used as pour point reducer. 



45 



7.0 50 



Comparing Example 5 
55 Oil Composition 

Base oil: 

refined mineral oil (3 cSt <«• 100°C) 
Component (II): 

60 methacrylic acid ester 

copolymer of C, -C 1B saturated 
aliphatic monovalent alcohol 
(average molecular weight 20,000) 
Polyisobutylene 

65 (average molecular weight 30,000) 
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Additives: 

Package of cleaning dispersant, antioxidant 

and friction reducer 

+ used as pour point reducer. 



7.0 



Each of the transmission oil compositions provided in the above Examples and Comparing Examples 
was tested for viscosity and shear stability with the results shown in Table 1. 



10 Table I 
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20 



Example 

1 

2 

3 

4 

5 



Viscosity, 
cSt (g 100°C 



7.5 
7.5 
7.5 
7.5 
7.5 



Viscosity, 
cP @ -40°C 



42,000 
35,000 
44,000 
42,000 
41,000 



Shear Stability 
(viscosity drop %) 
Sonic radiation 



10 



15 



20 



25 



30 



35 



Comparing 

Exampie 

1 

2 

3 

4 

5 



7.5 
7.5 
7.5 
7t5 
7.5 



35,000 
75,000 
>100,000 
>100,000 
38,000 



18 
8 
2 
8 

20 



Viscosity at 100°C 

Measurement was made in accordance with JIS K2283 (Standard Method for Dynamic Viscosity Meas- 
urement), using Cannon-Fenske viscosimeter. Above 7.0 cSt is desirable. 

Viscosity at ~40°C 

Brookfield viscosimeter was used to measure this viscosity. Below 50,000 cP is desirable. 



25 



30 



35 



Shear Stability 

40 ASTM D2603-76 (Standard Test Method for Sonic Shear Stability of Polymer-Containing Oils) was fol- 
lowed with sonic radiation of 10 KHz for one hour. Shear stability is obtained from the following equa- 
tion: 



40 



45 



viscosity of 
fresh oil 



viscosity after 
sonic radiation 



Shear Stability (%) 



x 100 



fresh oil viscosity 



45 



50 



55 



60 



It is to be noted that all of Examples 1 -5 embodying the invention are satisfactory in respect of both 50 
low temperature viscosity and shear stability. 

Whereas, Comparing Example 1 in which Component (I) of the invention is omitted fails to give suffi- 
cient shear stability. 

Comparing Example 2 also omitting Component (I) but using polymethacrylate (Component II) of lower 
molecular weight than that of Comparing Example 1 shows improved shear stability but conversely in- 55 
sufficient low temperature viscosity. 

Comparing Examples 3 and 4 using small amounts of Component (II) as pour-point reducer are not 
satisfactory for low temperature viscosity. 

Comparing Example 5 using a Component (II) of larger molecular weight than specified herein fails to 
give acceptable shear stability. 60 



CLAIMS 



1. An automatic transmission oil composition comprising a lubricating base oil having a viscosity of 
65 1.5-5.0 cSt at 100 C, (I) a homopolymer or copolymer of mono-olefins having a carbon number of 2-10 
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and an average molecular weight of 1,000-10,000, and (II) one or more copolymers having an average 
molecular weight of 5,000-50,000 and selected from the group of copolymers (a) of two or more metha- 
crylic acid esters of the formula 

CH 3 



10 



15 



20 



CH 2 = C 

i 



....[A] 
COOR, 



10 



where Ft, is an alkyl group of 1 -18 carbon atoms, 
and the group of copolymers (b) of one or more methacrylic acid esters of formula [A] and one or more 
nitroqen-containing monomers of the formula 

15 

R 2 

CH 2 = C [Bl 

COO—(R 3 )— nX 20 



or 

25 

CH 2 = C 

i 

X 

30 



25 



30 



where R P and R d are hydrogen atom or methyl group, R 3 is an alkylene group of 2-18 carbon atoms, n 
is an integer of 0 or 1, and X is an amine moiety or heterocyclic moiety containing 1-2 nitrogen atoms 
and 0-2 oxygen atoms, . ^ n/ _ c 

35 said homopolymer or copolymer [I] and said copolymers [II] being added in amounts 1-15 weight % and 35 
1-5 weight %, respectively, based on the total composition. 

2. An automatic transmission oil composition according to claim 1 wherein said lubricating base oil is 
a mineral or synthetic oil having a viscosity in the range of 1.5-5.0 cSt at 100°C. 

3. An automatic transmission oil composition according to claim 1 wherein said component (I) is a 
40 homopolymer or copolymer resulting from the polymerization of C 2 -C 12 olefins. 

4. An automatic transmission composition according to claim 1 wherein said copolymer (a) is selected 
from the group consisting of methyl- methacrylate, ethylmethacrylate, propylmethacrylate, butylmethac- 
rylate, pentylmethacrylate, hexylmethacrylate, heptylmethacrylate, octylmethacrylate, nonylmethacrylate, 
decylmethacrylate, undecylmethacrylate, dodecylmethacrylate, tridecylmethacrylate, tetradecylmethacry- 

45 late, pentadecylmethacrylate, hexadecylmethacrylate, heptadecylmethacrylate and octadecylmethacrylate. 
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